A development program has been undertaken to produce a large ring image Cerenkov detector (RICH) for use at the CERN Omega Spectrometer. A prototype Cerenkov counter has been constructed and successfully operated in a high energy particle beam, Cerenkov rings having been observed in an experimental time projection chamber (TPC) using the photoionising agents Triethylamine (TEA) and Tetrakis (dimethylamine) ethylene (TMAE). Systematic measurements have been made of the optical properties of window materials and reflecting surfaces in the vacuum ultraviolet region. Results of these tests are presented, and the design of the large detector based on these experiences together with Monte Carlo simulations of the events expected in the WA69 experiment, is discussed.
Introduction
The Omega photon collaboration* has a physics program to study the photoproduction of high multiplicity states at high energy using the Omega spectrometer in the upgraded CERN west area . Crucial to this program is the enhanced secondary particle identification over a large momentum range afforded by a large area ring imaging Cerenkov counter with a spatial resolution sufficient to resolve particles separated by less than a centimetre. This single detector will be capable of identifying pions from 5 GeV/c, the minimum momentum of particles emerging downstream of the Omega magnet, up to 80 GeV/c, and of providing kaon-proton discrimination up to 150 GeV/c. 
Photons from the ring image pass through a UV transmitting quartz window to be converted by the organic photoionizer TMAE. The overall detection efficiency n(E) for Cerenkov photons is the product of the mirror UV reflectivity R(E), the quartz window UV transmission Tw(E), the TMAE quantum efficiency Q(E) and the radiator gas transmission Tg(E) -100% for pure Argon at STP over the TMAE bandwidth. Figure 4 shows the overall efficiency plotted as a function of photon energy and wavelength. In a series of tests, a 0 source -and later a high energy particle beam -was used to ionise the drift gas, the ionisation wake drifting to the MWPC and stopping the 48 TDCs. Straight tracks could be accurately fitted, with a typical RMS deviation of 0.7 mm; greater precision than that required at Omega. During these tests we confirmed the observation of Barrelet et a12 that unless drift field wires were fitted to both sides of the UV window, its dielectric properties caused the electrostatic field to be distorted, and consequently electrons produced close to the window did not reach the MWPC. These results were confirmed in a computer simulation of the electrostatic properties of the chamber, and we have accordingly begun building our full size TPCs with field shaping wires on both sides of their quartz windows. It has also proved necessary to divide the MWPC of the large TPCs into an array of 192 4 mm x 8 mm proportional wire cells to prevent photon mediated 'cross talk which would have degraded the spatial resolution of the detector. This effect manifested itself as a late peak in the time residual distribution to fitted tracks, and occurred when the mean free path in the drift gas was sufficient for a photon liberated in the avalanche formation process around a wire to initiate an avalanche on an adjacent wire.
In a further series of tests, the experimental TPC was used to look for Cerenkov rings produced by a narrow beam of particles. The beam passed along the axis of a tubular Cerenkov radiator vessel containing Argon and with a sidearm at 30°to the axis carrying the TPC. The Cerenkov photons were imaged at the TPC by an 80 cm focal length mirror tilted at 150 to the has also been measured by fitting straight beam tracks detected in it and found to be 0.7 mm, smaller than that required with the final detector.
